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of subsea repairs 


Older pipelines need more attention, and operators 
need a repair strategy 13 
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Don't waste time with nickel-and-dime! 
Get the Productivity2000 PLC with powerful, FREE software... 
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FREE feature-packed PLC software 


You bought the controller, why pay more to 
control it? With Productivity2000, you always 
get dependable, full-featured hardware, with 
FREE feature-packed software. Our Productivity 
Suite programming software was developed 
in-house with customer satisfaction as a primary 
concern. The result was a programming software 
that is powerful, efficient, and easy to use. Just 
check out what FREE will get you: 


e Flexible tag name programming 

* Convenient, fill-in-the-blank function blocks 

+  Time-saving hardware auto-discovery feature 
Built-in Web server and mobile connectivity 
for remote access 


+ Powerful Task Manager for increased efficiency 

+ Automatic tag creation with predefined tag structures 
* Detailed Data view and histogram functionality 
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How good can FREE actually be?... 


Now that's a great question to ask, why don't we let our 
customers answer it: 


"Unbelievable performance and ease of use. Tad based addressing 


is wonderful. Already making plans to purchase additional P2000's. 
Matt in SPRINGFIELD, MO 


"| am thoroughly impressed with the performance of the hardware 
and software. Some of the instructions are incredible time savers. 

I really like being able to make most any instruction into a oneshot. 
The message instruction allows mixing data types and reading to 
or writing from any list of tags to a group of Modbus addresses in 

а single message. What would have taken 32 messages in another 
product, | am doing with four in the P2-550...” 

Paul in NORMAN, OK 


“Ме like the idea that all the drive parameters are stored on the 
CPU, and can be downloaded to a drive when needed which is 
great for the maintenance staff (no more having to scroll through 
menus to configure the drive!)..." 

Todd in ONTARIO, CA 


Download Productivity Suite today and try it out. There 
are no license fees or registration keys needed. And it's the 
full package - no restrictions - no limitations. That's a $495 
value - FREE!! 


Get more than you paid for... 


www.Productivity2000.com 
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HART Loop Interfaces: 
* Convert HART to 4-20mA Signals 


* "Break Out" Up to Three Analog Signals 


е Convert HART to MODBUS ВТО 


* Monitor HART Instrument Diagnostics 


* Provide High/Low Process Alarm Trips (Contact Closure) 


* Work with Every HART-Compatible Transmitter and Valve 


Set Up in Minutes Using FREE Configuration Software 


Contact Us at 800-999-2900 
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After a winter panic, 
seeing the obstacles 


"| can see clearly now, the rain is gone..." 
Johnny Nash, 1972 


S a teenager, | was a big pop music 
fan, and, as a writer, | tended to 
gravitate toward good lyrics. As | was 
contemplating the current state of oil 
and gas exploration and transportation, the 
above lyrics popped into my head. Perhaps 
that's why they are called "pop songs"? 

After a winter of uncertainly that quickly 
drifted into panic in early January, plunging 
oil prices stalled new exploration, damaged 
the stock market, and had some analysts 
wondering where the bottom might be. 

By St. Patrick's Day, the stock market was 
back into positive territory, having made up 
all 2000 points it lost in the January swoon. 
Oil prices were stabilizing in the $40-bbl 
range, and things seemed to be leveling off. 
Whether that price point works for every- 
one isn't as important as the market stabiliz- 
ing and the business of oil drilling finding a 
"new" normal. 

In thinking about these issues, it wasn't 
the first line of that Johnny Nash song that 
struck me, though. It's the second line that's 
worth considering here: 


^| can see all obstacles in my way..." 


The key question you always need to ask 
after an episode like the oil and gas industry 
just endured is not "What happened?" but 
"What happens next?" Did we really learn 
anything from the travails of the last six 
months? 

One big lesson, and it's one we will con- 
tinue to impart as we continue to evolve 
Oil & Gas Engineering as a valuable tool 
for our readers, is that you can only man- 
age the things you can control. The best 
engineers in the world cannot control geo- 
political strife or economic policy. They can 
control maintenance and productivity. They 
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can manage safety and reliability. They can 
innovate with new technology and new 
ways of approaching old problems. 

The only way to get better is to know 
where you are starting. It's finding your own 
operational baseline, and using that base- 
line to improve. The problem with improve- 
ment is that it's not always measurable in 
tangible ways, and it's never fast enough. 
Improvement is a process, not a destina- 
tion, and taking that trip can be a road every 
bit as rocky as the road we just traveled in 
the industry with plenty of obstacles that 
threaten to obstruct the path. 

So what are the obstacles? Here are just 
a few: 

e Maintenance should be designed to 

enhance productivity, not put out fires. 

* Operational excellence is measured by 
the worker as well as the chief financial 
officer; there should be a sense of shared 
challenges and shared achievement. 

* Not every victory can be measured 
with a dollar sign, but understanding 
where capital can be preserved should 
be part of everyone's key performance 
indicators (KPls), and a source of pride 
that isn't calculated in either original 
equipment effectiveness (OEE) or profit. 

* Technology isn't a means to an end. It is 
a tool that works just like a screwdriver ог 
a diamond-tipped drill. It enables work to 
be done better, faster and more efficiently. 

• Safety is everything. Profit without 
safety is no profit at all. 

Those are the obstacles we can see 

clearly now. They are also the bedrock we 
build every other success upon. OG 
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On the cover: In this repair situation, the pipe lift frames are in plac: 
and the remotely operated vehicle (ROV) is installing a smart clamp. 
Image courtesy: Oceaneering 
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Getting to the bottom of subsea repairs 


Older pipelines need more attention, and operators need a repair strategy. 


Attention to environment key to manage mooring integrity 


How three floating production system operators faced deep-sea mooring line challenges. 


The challenge of maintaining deepwater wells 19 5% 


Technology changes improve processes, add complexity. 


Q&A: Access to data in subsea environments on 
the increase 


An interview with Per Erik Holsten, managing director of BU oil, gas, and chemicals for ABB. 


Offshore production: It's difficult—and crucial 


Oil and gas produced from increasingly deep water will be critical in the long term. 
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Industry News 
* A preview of OTC, and an interview with 2016 OTC chairman Joe Fowler 


* Trelleborg study looks at improving supplier relations 


New Products 


Industry Trends 


* Oscar Abbink of IHS Research talks about oil price impacts on the offshore markets, and the role of 
the U.S. in price stability. 
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More throughput, 
less downtime. 


Another way Siemens is fueling efficiency. 


With global gas prices dropping rapidly, you can't afford ongoing monitoring can also help your operators make 
to be on the defensive when it comes to downtime. better-informed decisions to improve asset utilization 
To keep oil and gas applications up and running at all and boost production. 


times, a proactive approach is essential. TM 
Р Рр The best path to greater productivity is a proven 


Siemens automation solutions allow you to automation strategy. And the best defense against 
continuously monitor your operations— on-site or downtime is Siemens. Visit usa.siemens.com/oil-gas 
remotely — so you can identify potential issues and today to learn more. 


correct them quickly. The data gathered through 


usa.siemens.com/oil-gas 
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Efficiency, Visibility and Reliability: 
Keys to Lower Costs and Greater 
Profitability in Oil and Gas Operations 


By Jeff Jensen, Application Engineer, Siemens Industry, Inc. 


alling oil prices and collapsing profit margins are driving the industry to lower costs any way 

possible. While reducing labor costs and gaining supplier concessions can help, output must 

continue if not increase, especially on completed wells, to meet commitments to buyers. Some 

in the industry may persist in using time-tested manual methods and localized automation, but 
the economics of continuing to do so just don’t add up. Nor do they scale, as new drilling and comple- 
tion techniques increase service densities along with operating complexities. 


The drive to retain (or regain) profitability has never been stronger or more urgent. The fact is, oil and 
gas industry professionals — especially those involved in asset management, automation and controls, 
and production, transmission or plant management – can accelerate the development and deployment of 
technology solutions to lower the breakeven points of their operations. This paper provides ways to think 
about how automation can increase operating efficiency, visibility and reliability to help lower costs and 
boost profitability. 


The paper also highlights four automation design principles that can help oil and gas companies acceler- 
ate putting more automation to work in their operations or those of their industry customers: 

* Eliminate 

* Simplify 

* Standardize 

* Virtualize 


As oil and gas industry veterans know, the current downturn may be painful, but prices will rebound. In 
the meantime, highly leveraged or undercapitalized companies may close or consolidate with larger, better- 
capitalized firms. But when the rebound occurs, the capital 
investments made today by companies willing to carefully 
consider and deploy automation solutions will still be generat- 
ing substantial returns through greater operational efficiency, 
visibility and reliability. For those companies, their competitive- 
ness and profitability will never be greater. 


For more details about Today's drive for greater De essons ne De: 
profitability: Never stronger — or more urgent that Engineering of an Oil-Mixing System. 
every oil and gas industry executive needs to know visit * Topic Paper: From Drill Bit to Boardroom: 


www.usa.siemens.com/reliable-oil-gas-operations Four Ways to Accelerate Automation's 
Deployment Across Oil and Gas Enterprises. 


* Topic Paper: Rethinking Automation: A 


$ | E M E NI S Revolution in the Oil and Gas Industry. 
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Pressing challenges 
on OTC's agenda 


he 2016 Offshore Technology 

Conference (OTC) will bring together 

the top industry experts and suppli- 

ers in Houston at a pivotal time for 

the offshore oil industry. Issues of 

capital expenditures, unstable prices 
and cyber security will be among the topics 
at the fourday event, May 2-5, at NRG Park in 
Houston. 

Oil & Gas Engineering discussed some of 
the key issues with OTC 2016 chairman Joe 
Fowler, and also talked about how this year's 
OTC event will address some of these chal- 
lenges: 


Oil & Gas Engineering: /t certainly has 
been a volatile year for the oil and gas 
industry. What's your assessment of where 
we are now? What are the current chal- 
lenges? 


FOWLER: Certainly the past year's down- 
ward pricing trend has created numerous 
challenges, as oil and gas companies aim to 
preserve profitability while maintaining safety, 
environmental excellence and regulatory com- 
pliance. 

At OTC 2016, global experts will offer key 
insights addressing many of these challenges 
and opportunities, including: 


* Continued operations: Addressing the 
current cost of oil, continued operation of 
aging fields and hardware, improved pro- 
duction, oil reservoir production, cost con- 
trols and better applications for renewable 
energy offshore-all in an effort to better 
place oil costs in line with current market. 


* New and emerging markets: The open- 
ing of the Mexican market via the Gulf 
of Mexico has sparked a lot of interest, 
which is expected to be sustained for the 
immediate future. 
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* Current environment: Topics that have 
relevance in today's offshore atmo- 
sphere, including input by key middle- 
eastern oil giants, and bringing oil costs 
in better alignment with today's market. 


* Protecting our resources: Taking а 
look at cyber security, tools for process 
safety and other risk management tech- 
nologies and techniques. 


* Looking back to move forward: 
Foundational areas of the offshore 
industry are updated as well as areas 
that are considered to have impacts on 
future developments. 


OGE: How is this year's OTC positioned 
to help industry leaders navigate these 
challenges? 


FOWLER: At OTC, the industry's most 
pressing challenges are addressed by 
executive-level speakers and technical 
experts who attendees might not encoun- 
ter anywhere else. OTC 2016's 56 techni- 
cal sessions and 18 topical breakfasts and 
luncheons will continue the expansive 
coverage of topics of past conferences. In 
addition to recurring topics, an emphasis 
is being made to address current industry 
conditions, the outlook for the future, cost 
containment, improved oil recovery tech- 
niques, while keeping best safety practices 
top of mind. 

Scheduled on May 6, the second d5 
event will bring together world-renowned 
speakers and emerging leaders in our 
industry to discuss new ideas for thriving— 
even when oil prices are depressed. The d5 
event was born out of the realization that 
we are in the midst of a global technology 
boom that will profoundly change how the 
offshore energy industry works. 


Additionally, this year OTC will also 
debut several OTC training courses, each 
hosted by one of our sponsoring societies, 
designed to increase attendees' knowledge 
in key areas. The courses are one and two 
days in length. All courses will be held at 
the George R. Brown Convention Center 
in downtown Houston the Saturday and 
Sunday before OTC 2016. 


OGE: So much of the show is built 
around R&D and technology. Why is this 
still a good time to invest in new systems 
and solutions? 


FOWLER: The adversity of lower oil prices 
has incredible potential to drive technology 
innovation for our industry. The downturn 
in the oil and gas market is causing the 
industry to take a hard look at its bottom 
line and seek creative new ways to perform 
efficiently. 

There are tremendous opportunities just 
waiting to be plucked if we can get beyond 
"This is how we've always done it" and 
broaden our thinking horizons. 


OGE: There's been a lot of emphasis 
recently on subsea operations. Why is 
this an important growth market for the 
industry, and how will this year's OTC 
reflect that growth? 


FOWLER: The industry's focus on achiev- 
ing greater efficiency through new technol- 
ogy has led many operators to view subsea 
operations as an area with huge potential 
for cost savings. In addition to the innova- 
tive subsea technologies displayed on the 
OTC tradeshow floor, the 2016 technical 
program will feature several sessions on 
the latest subsea developments, including: 


e Subsea processing: Technology and 
projects: Advances in subsea process- 
ing technologies will be presented in 
this session covering boosting, separa- 
tion and field development. Results 
from verification, testing and evaluation 
of these technologies are presented in 
this session by various authors from 
the industry. 


ШОО 


ОТС 2016 


WHEN: 
May 2-5, 2016 


WHERE: 
NRG Park, Houston 


WHY: 

The Offshore lechnology Conference 
(OTO) is where energy professionals meet to 
exchange ideas and opinions to advance 

scientific and technical knowledge for off- 
shore resources and environmental matters. 


WEBSITE: 
www.Otcnet.org 


* World's first subsea compression: 
In the fall of 2015, Statoil started the 
world's two first subsea compression 
stations at the Аздага and Gullfaks 
fields. Subsea processing in general 
and subsea gas compression in partic- 
ular are important measures to secure 
production in the field's tail end and 
develop new ones by cost efficient 
solutions with low environ- 
mental footprint. 


OGE: /n an election 
year, what are the key 
issues this industry 
must focus on? How 
will this year's show 
discuss those issues 
and the best way to 
influence action in 
Washington, and globally? 


FOWLER: The presidential elec- 
tions try to insert politics into a very com- 
plicated subject. So many factors impact 
the industry, from geopolitics to supply/ 


OIL&GAS ENGINEERING APRIL 2016 - 


‘There are tremendous opportunities just waiting to be plucked 


if we can get beyond ‘This is how we've always done it’ and 


broaden our thinking horizons." 


demand to new technologies and more. 
OTC's focus is not on politics but rather on 
highlighting new technologies that create 
safer, more efficient ways to explore and 
produce offshore oil and gas. 


OGE: /s there one area about the 
offshore market that you think gets 
overlooked? What area of the business 
should get more attention than it does 
today? 


FOWLER: Cyber attacks pose a serious 
and ongoing threat to the security of our 
nation's critical infrastructure. Yet there is 
a lack of awareness and understanding of 


Joe Fowler, O/C 2016 chairman 


energy production and distribution opera- 
tions today. 

In a first-of-its-kind panel discussion at 
OTC on Thursday morning, thought lead- 
ers in cyber security will share diverse 
perspectives and insights and conduct 
open discussion about cyber risks, risk 
mitigation, emerging standards for indus- 
trial control systems (ICS) security assur- 
ance, and common findings from a sample 
population of ICS security assessments. 
The panel will be comprised of experts 
from leading cyber security research insti- 
tutions, control system providers, ICS 
security assessors and startups bringing 
cutting edge technology to market. Сб 


the numerous vulnerabilities that exist in 


U.S. total oil output during 2015, according 
to the U.S. Energy Information Adminis- 
tration (EIA). “Using well completion and 
production data from Drillinglnfo and IHS 
Global Insight, EIA created a profile of oil 
production in the United States. In 2000, 
approximately 23,000 hydraulically frac- 
tured wells produced 102,000 barrels per 
day (b/d) of oil in the United States, making 
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the number of hydraulically fractured wells 
grew to an estimated 300,000, and produc- 
tion from those wells had grown to more 
than 4.3 million b/d, making up about 50% 
of the total oil output of the United States. 
These results may vary from other sources 
because of the types of wells included 

in the analysis and update schedules of 
source databases.” 


Collaboration, innovation leads 
to improved supplier relations 


By John Drury 
Trelleborg Offshore 


o say there's significant pressure on 

oil companies to take costs out of 

projects is a vast understatement. 

Trelleborg Offshore surveyed oil and 

gas experts to produce a report, which 

shows a whopping 7896 of respon- 
dents admitted to changing the specification of a 
project to save costs. 

At the same time, though, oil and gas indus- 
try suppliers are seeing major companies 
embrace innovative thinking as a way to reduce 
costs without increasing risk. Trelleborg, 3M 
Oil and Gas, ABB Oil & Gas UK, and consultant 
Philip Cooper participated in a recent roundtable 
to discuss the survey findings. 

The panelists agreed that 2015 events have 
resulted in a larger appetite for collaboration up 
and down the supply chain. In the past, speci- 
fications were final by the time suppliers were 
brought in. Today, there's some flexibility in the 
schedule, giving suppliers an opportunity to offer 
ideas such as increasing the meantime between 
failures as a way to lower costs. 

This idea is supported by the survey, with 
87% of respondents saying that the relationship 
between customers and suppliers has improved 
in the last decade. What's important, say the 
panelists, is to seize on the open atmosphere 
to drive home the idea that suppliers can play a 
broader role. 

The panelists likened this period to a simi- 
lar one in the auto industry. During the Great 
Recession, sales were so dismal that many 
industry players were forced to share best 
practices in order to survive. Today, the industry 
excels at finding outcomes that work for all 
parties, and if that can happen in the offshore 
industry, the results could be extremely positive. 

Many times, noted the panel, saving money 
is simply a matter of moving away from doing 
things a certain way because that's the way 
they've always been done. Additionally, compa- 
nies must change the way they think about sav- 
ings, since cutting 2596 or more out of a project 
is no longer realistic. Instead, companies should 
seek ways to save smaller amounts (on the 
order of 1 or 296) over a number of years. 


Moving away from adversarial 
approaches 

Perhaps the biggest obstacle to permanently 
changing the supplier/customer relationship is 
the adversarial approach adopted by many in 
purchasing, agreed the panelists. 

For the most part, engineers and technology 
experts understand the value of close relation- 
ships with vendors. They have seen the benefits 
that can come from collaboration and are on 
board with this new approach. But many in 
purchasing have not changed their overall phi- 
losophy. The panelists said that, left unchecked, 
this could stifle the type of innovation that can 
benefit everyone in the supply chain. 

Just as concerning is the idea that as oil 
prices lift, the major players will move back into 
more traditional relationships with suppliers. The 
fear is not only that interesting, beneficial ideas 
wont see the light of day, but also that ineffi- 
ciencies will flood back into critical processes. 


Cost still matters 

Finally, panelists discussed their skepticism over 
one of the report findings: only 496 cited cost 
as the primary factor in selecting a maintenance 
supplier. 

Panelists said that number seemed low, 
based on the fact that purchasing decisions are 
never made without a discussion about price. 
However, there are signs that rather than simply 
cutting 1096 across the board, many companies 
are committed to making cuts in places that 
won't affect safety or performance. The tone is 
set at the top, they said—responsible operators 
wring out costs but don’t squeeze as hard in 
places where it might compromise the project's 
viability. 

They also agreed that this is a unique time in 
the industry, especially for value-oriented suppli- 
ers. The key is to keep expanding the conversa- 
tion to make sure those in purchasing under 
stand the need for change to the same degree 
as those on the engineering side. CG 


John Drury is managing director of Trelleborg 
Offshore. 
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al motor failures before they happen? 


Identify pote 
Absolutely. 


Motors, like any other machines, are subject to wear and aging. Fortunately, condition monitoring solutions from ABB can 
identify possible weaknesses and defects at an early stage, while there is still time to take action. 


— Life Expectancy Analysis Program (LEAP) assesses the condition of stator winding insulation and evaluates the 
insulation’s remaining life. 


— MACHsense-R monitors the rotor and bearings of the motor from a remote location, measuring vibration and 
temperature across multiple points. 


ABB conditioning monitoring services - minimizing unplanned downtime, improving reliability and enhancing performance. 
So you can identify possible failures before they happen. For more information on condition monitoring services from ABB, 
visit 


input #104 at www.controleng.com/information 
ABB Motors and Generators Service Team uU ДА Ae ВВ 
Tel 1-800-Неірз65 Power and productivity FA ШЕ ПП 


Email US-MotorServiceGabb.com for a better world™ 


WASUBSEA REPAIRS 


Getting to the bottom 


of subsea repairs 


Older pipelines need more attention, and operators need a repair strategy. 


Depressed oil and gas prices and the resulting cuts in 


capital spending for exploration and production have 


made headlines in the petroleum industry. Shrinking 


cash flows have had similariimpacts on other on aging 


offshore infrastructure. Many pipelines designed to be 


replaced 10 to 15 years after the first flow continue to 


operate after 20 or even 30 years of service. 


Continued on page 14 


In this repair situation, the pipe lift frames are in place and 
the remotely operated vehicle (ROV) is installing a smart 
clamp. All images Courtesy; Oceaneering 
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IN DEPTH: 
PROBLEM: 


SOLUTION: 


tions. 


• Run regular spot inspections. 

* Digitalize lines so they can be 
remotely monitored. 

* Ensure that someone on staff 
who can react to urgent situa- 


EPAIRS 


Corrosion can cause 
pinhole leaks and small 
cracks that can be 
detected through regu- 
lar inspection by divers 
or remotely operated 
vehicles (ROVs), and 
repaired during planned 
maintenance cycles. 
Pipelines also can sustain 
serious damage from 
dragged anchors, sub- 
sea mud slides, platform 
legs being lowered at 
the wrong coordinates, 
or by structures toppled 
and swept away by hurri- 
canes. Severely damaged 
pipelines must be shut 
down and major repairs 
must be made as quickly 
as possible to minimize 
impact on the environ- 
ment and to restore prod- 
uct flow. 

Most subsea pipelines 


are located in shallow 
water. Skilled divers using specialized 
tooling, clamps, and connectors usually 
perform repairs in depths less than 1,000 
feet. In depths greater than 1,000 feet, 
the same tasks must be accomplished 
using specially modified tools and equip- 
ment operated by ROVs, because this 
depth is out of dive range. 


Minor pipeline repairs 

Regular pipeline inspection may detect 
bubbles, liquid, or gas flowing from a 
pinhole leak, or inspectors might observe 
a dent or serious external corrosion that 
might result in pipeline failure. Before 
repairs can be made, a service vessel 
with divers—or ROVs if in deep water—is 
deployed to find the location and extent 
of the damage before deciding on a repair 
approach. A subsea inspection tool may 
be required to evaluate the damage, and a 
subsea dredger may be needed to expose 
the pipe for visual and instrumented 
inspection. 
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Minor repairs are performed using 
clamps to seal off the localized damaged 
area of the pipeline. Structural smart 
clamps come with elastomeric seals and 
metal grips to stop the pipeline from leak- 
ing while providing structural attachment 
to the parent pipeline. Such structural 
clamps are considered permanent repairs. 
If a temporary repair is needed—in cases 
where the pipeline will be replaced or 
shut down in the near term—split-sleeve 
seal clamps without metal grips can be 
used, also known as nonstructural clamps. 
Standard diver-actuated clamps for pipe- 
lines from four to 24 inches in diameter 
and with a range of pressure ratings are 
available from supplier inventories. Many 
of these clamps can be modified for ROV 
installation quickly. 

The first step in performing a minor 
repair is to dredge out enough material 
around the pipeline to provide space to 
place the clamp around the damaged sec- 
tion of pipe. Next, any protective concrete 
and fusion-bonded epoxy (FBE) must be 
removed by divers or ROV-operated tools. 
If the pipe has a welded seam, it must 
be milled off to create a smooth and 
round surface for the clamp. The clamp is 
then lowered by crane from the service 
vessel and placed around the prepared 
pipeline. The clamp is configured with 
ROV-compatible bolts. In deep water, this 
operation is completed using a work-class 
ROV. Whereas, in shallow water, the divers 
can turn the bolts by hand as long as the 
seals are properly in place. 

In some cases, when large clamps are 
needed, or space is tight around the pipe- 
line, a hydraulic module is mounted on the 
clamp to facilitate activation. The clamp is 
then tested to verify seal integrity and the 
dredging tool is used to backfill material 
beneath the pipeline. Sand bags or grout 
bags also may be placed under the clamp 
to compensate for its weight and to pre- 
vent sagging of the pipeline. 


Major pipeline repairs 
Major repairs require the damaged 
section of the pipeline to be removed so 


a replacement "spool section" can be 
installed using connectors that match 
the diameter of the pipeline. This more 
complicated operation requires the pipeline 
to be shut down, stopping its flow and 
the revenue it generates. Such severe 
damage often occurs suddenly due to an 
accident or extreme weather conditions. 
Pipeline failures also can pose a threat to 
the environment, so operators typically 
respond to them quickly. 

As with minor repairs, visual and instru- 
ment inspection by divers or ROV is 
required for major repairs to fully assess 
the damage. Dredging also is usually 
required to expose the pipeline over the 
section to be removed and replaced. Spool 
sections can range in length from six feet 
to more than three miles. 

For shallow water repairs carried out 
by divers, the operation usually proceeds 
with the pipeline resting on the sea floor. 
During deep-water repairs, subsea pipe- 
line lifting frames are placed on either 
side of the section to be removed and 


provide support to the pipeline throughout 
the repair operation. For sections longer 
than 100 feet, four lifting frame skids are 
recommended, two per side—but a mini- 
mum of two are required. When the lifting 
frames elevate the pipe, the service ves- 
sel crane is used to support the center of 
the damaged section during the cutting 
operation. Concrete and FBE must be 
removed from the areas to be cut, includ- 
ing sufficient length to hold the pipe end 
flanged connectors. 

A variety of methods for cutting the 
pipeline are available, including diver- 
operated "broco"-type cutters; mechanical 
cutters, which are best for small-diameter 
lines; diamond wire cutters, which are 
used on larger pipelines; and chop saws, 
which are more reliable than wire cutters 
and are designed for ROV use. 

After the damaged pipe section is cut 
and removed, the exposed pipe ends must 
be cleaned to bare metal. Any weld seams 
must be milled down, and burrs must 
be removed from the pipe ends—both 


| A damaged pipeline leaking 
in deep water highlights the 
importance of a sound main- 
tenance strategy as well as 
an established procedure for 
repairs. 
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OVER STORY: SUBS 


In this repair situation, the 
pipe lift frames are in place 
and the remotely operated 
vehicle (ROV) is installing a 
smart clamp. 


AR 


PAIRS 


internally and externally—to ensure that 
connectors can be installed properly. In 
addition, a pipe end check tool is used to 
confirm the pipe's roundness. 

Smart flange connectors are then 
attached to the exposed pipe ends. Smart 
flanges are mechanical connectors that 
provide metal grips and elastomeric seals, 
and are available in classes 600 through 
2,500, and could be rated up to 10,000 
psi. After the repair is complete, smart 


А 


flanges сап be tested before product 
flows into the pipeline and without over- 
pressuring the pipeline, avoiding possible 
damage to other sections of the aged 
pipeline. 


[he spool piece is lowered by the ser- 
vice vessel crane, aligned with the pipe, 
and the flanges are connected with bolts 
tightened with the right amount of torque 
to ensure that the ring-type joint (RTJ) 
gasket achieves a positive seal. In shallow 
water, this operation is carried out by div- 
ers. 

In deep-water repairs, the spool piece 
can be configured with double grip and 
seal connectors with hydraulic actuators 
that do not require extensive bolt tight- 
ening by the ROV. These double grip and 
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seal connectors provide structural support 
and high pressure seals. When activated 
with hydraulics, they are locked in place 
by mechanical slips. The spool piece with 
connectors is placed in an installation 
frame, which mates with the pipeline lift 
frames already in place. A laser align- 
ment system is used to line up the spool 
section with the main pipe, and then the 
repair connectors are stroked by activating 
the hydraulic cylinders with ROVs. After 
installation is com- 
plete, the connectors 
are tested without 
over-pressuring the 
pipeline. 

The installa- 
tion frame is then 
removed, and the 


= ——1 


pee | 1 dredger is used to 
f 


level the seabed 
beneath the repaired 
section. Concrete or 
steel mud mats are 
placed on the seabed 
to compensate for 
the additional weight 
of the connectors. 
The pipeline is low- 
ered to the seabed, 
and the lifting frames 
are retrieved to the 
surface. The pipeline 
can then be put into service. 


Prepare for pipeline failures 

Given the consequences of subsea 
pipeline failure, it is important for 
operators to establish regular pipeline 
inspection, maintenance, and repair 
programs to maintain asset integrity. 

Even after taking these precautions, 
pipeline failures can occur. To be prepared 
to respond to these incidents, pipeline 
repair experts recommend that operators 
maintain emergency pipeline repair 
inventories including one clamp and two 
smart connectors for every size of pipeline 
in operation. For deep-water pipelines and 
remote locations, it is good practice to 
have pipeline lift tools as well as ROV tools 


EN 
105 


for pipeline repair kept on hand and in 
good working order. 

In addition, it is important for operators 
to understand that pipeline repair is a com- 
plex operation that requires engineering, 
logistics, and deployment of a range of 
equipment besides clamps and connectors, 
including a vessel to support lifting, diving, 
and ROV operations, as well as dredgers, 
ROVs, and associated tooling. Qualified div- 
ers with proper training in pipeline repair, 
and ROV operators experienced in similar 
operations, must be assembled and man- 
aged, including support staff. Additionally, 
specialized equipment may need to be 
modified or built from scratch and deployed 
on short notice to meet the project's 
requirements. 

Because of these factors, project man- 
agement is an important aspect of pipeline 
repair operations. Pipeline owners can ben- 
efit from having a single project manager 
who can effectively coordinate the activities 
of numerous service disciplines. Suppliers 
that can provide a range of pipeline repair 
services and equipment also can improve 
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efficiency through better communication, The smart clamp is fully 


а common safety program, and shared 
accountability for results. It also is impor | 


installed on the subsea 
pipeline. 


tant for pipeline repair contractors to have 
facilities close to each area of operation to 
enable quick response and ongoing support 
for the repair effort. 


Meeting pipeline repair challenges 

As pipeline systems age and capital budgets 
for replacement lines are reduced, operators 
face the challenges of maintaining product 
flow and protecting the environment. 
Fortunately, technology and services are 
available for regular pipeline inspection and 
maintenance as well as unplanned repairs, 
in shallow and deep-water conditions. To 
prevent lengthy downtime, operators should 
have plans in place to repair their pipeline, 
and should build relationships with pipeline 
repair experts who can respond quickly when 
a leak is detected or a pipeline fails. OG 


John Charalambides is director of busi- 
ness development at Oceaneering Connection 
Systems. 
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Attention fo environment key 
to manage mooring integrity 


How three floating production system operators faced deep-sea mooring line challenges. 


By Jim Macklin and ermanent mooring systems 
Kent Longridge typically have a design life span 
InterMoor Inc. of 20 to 30 years. Floating 


Production System operators 

(FPSOs) are quite often faced 

with mooring system integrity 
issues, including mooring line failure. 
When we contemplate the value of moor- 
ing integrity management (MIM) we first 
have to ask: how have we structured the 
MIM program? How frequently should we 
assess the mooring system's reliability? 
Are we collecting the necessary data with 
In-Service Inspection Plans (ISIP) to make 
informed and pragmatic decisions as part 
of the Structural Integrity Management 
(SIM) to safely hold the 
floating production unit 

z on station? Have we 
IN DEPTH: developed the relevant 
PROBLEM: data or are we "shot- 
gunning" our data collec- 
tion to acquire anything 
that is convenient or 
everything we can? 
Maritime history 

shows that mooring sys- 
tems fail in a wide range 
of water depths, regions, 
and environmental condi- 
tions. The consequences 
of mooring failure can 
| е ЕЕРЕЕ range from asset dam- 


SOLUTION: 


age and production inter- 
же ruption to environmental 
ooring syst о issues and even person- 
neglected after installation. A nel loss. When it comes 
good MIM program defines the to mooring line failure, 
care, maintenance, and actions there are several ele- 
needed to prevent and respond ments to watch for, such 
to mooring failures. as basic wear-and-tear, 
corrosion and integral 
production defects. 


Among these elements are: 

* Wear can occur when the mooring line 
rubs on adjacent line components at 
connecting links, fairleaders, bending 
shoes, etc. 


* Fatigue damage can be due to crack 
initiation and propagation from repeti- 
tive axial and bending stress. 


* Abrasion from the chain coming in 
contact with the seabed; sediments 
are abrasive and friction can erode the 
chain. 


* Corrosion and rust can result from 
chemical reactions between the mate- 
rial and the surrounding environment. 
Growth of marine life, such as algae 
and barnacles on fiber ropes, can fur- 
ther contribute to the need to replace 
the mooring line to avoid failure. 


* Damage to chain, wire rope or poly- 
ester rope can happen during installa- 
tion or inspection operations, or from 
dropped objects. 


* Impure materials, improper heat 
treatment, improper or non-compliant 
assembly, or poor coating and/or lubri- 
cation are all reasons that can lead to 
a weaker material; and eventually to 
failure. 


* Excessive tension on mooring lines 
can lead to damage during severe 


storms and cyclonic events. 


Thus, it is prudent for operators to define 


and implement MIM programs that are tai- 
lored to their floating production assets (i.e., 
based on their vessels' mooring system 
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WOVER STORY: MOORING 


This chafed top 
chain had been weakened 
by friction caused by chafing 
at high tensions that were 
triggered by the mooring 
system’s reaction to the 
vessel's motions in shallow 
waters. All images courtesy: 
InterMoor 
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, aN e 
types, composition, age and condition) and 
include the following at a minimum: 


* Regular inspection and evaluation of a 
mooring system's in-place condition to 
identify weakened or damaged on and 
off-vessel mooring equipment. 


Identification and execution of routine 
maintenance operations to reduce the 
potential for failure (e.g., winch or chain 
jack maintenance, fairlead lubrication, 
and regular adjustment of mooring line 
payout to prevent long-term stress con- 
centrations and wear on the short sec- 
tions of line that bend through fairlead- 
ers, etc.). 


Qualitative and/or quantitative estimates 
of a mooring system's probability of 
failure and remaining life expectancy 
that are based on the mooring system's 
present condition, line tension measure- 
ments, "wear and tear" at fairleaders, 
corrosion and abrasion rates, damaged 
components, soil erosion from trench- 
ing and scour around anchors, and the 
operator's knowledge of previous real 
world operating and survival conditions 
and anticipated future events. 
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* A Mooring Repair 
Plan that: a) identi- 
fies capable spot 
market installation 
vessels, mooring 
equipment replace- 
ment suppliers, 
their lead times, and 
viable staging and 
mobilization docks, 
b) defines installa- 
tion aid fabricators 
and suppliers, and c) 
develops preliminary 
offshore operations 
procedures to repair 
compromised line 
components before 
or after a failure 
Occurs with little or 

SN no production loss 

from down time. 

* Procurement, fabrication, storage, and 
maintenance of spare mooring compo- 
nents and installation aids. 


Mooring integrity practices consist of bot- 
tom chain replacement, mid-water chain, top 
chain, and other mooring components for 
numerous floating production storage and 
offloading (FPSO); some with as little as 10 
years in service. 

For the following three case studies, 
replacement operations were performed in 
West African and other locations in water 
depths ranging from 50 to 4,000 ft. (15 to 
1,200 m). This repair work was necessary 
due to some of the aforementioned issues. 


Case No. 1: Chain replacement 
The FPSO was installed in 2005 in 3,100 ft. 
of water using eight mooring lines made 
from chain and polyester. Upon the discovery 
of that one of the mooring legs had lost its 
catenary shape, the offshore installation 
manager (OIM) first assumed general repairs 
might be in order. After investigation, it was 
decided to replace certain sections of chain 
in each mooring leg. 

Four vessels were utilized for the repair: 
two tug boats for position and heading con- 


trol while each leg was disconnected from 
the FPSO, and two more anchor handling 
tugs (AHT) for chain replacement. The first 
of the AHTs with heave compensated crane 
and ROV support cut and removed the con- 
demned chain link, leaving an open link in a 
chain table. The second AHT, with ROV sup- 
port, lowered the replacement chain with 
the H-link connector to the chain table, con- 
necting it into the existing chain on the sea- 
bed, then paying out the new replacement 
chain linked on the deck into the polyester 
that had been recovered to the vessel stor- 
age drum. 

The polyester was the paid out to the 
FPSO, being careful to maintain tension, 
preventing it from being laid on the seabed 
and then reattaching it to the top chain The 
bottom chain for all eight mooring lines were 
replaced in this manner, restoring the moor- 
ing system's structural integrity. 


Case No. 2: Low depth, high tension 
InterMoor was contracted by an FPSO 
operator to replace a top chain at a depth 

of 49 ft. The FPSO in this case was spread 
moored (a group of mooring lines distributed 
over the bow and stern of the vessel to 
anchors on the seafloor). on 10 wire-chain 
mooring lines. The chain at the stopper had 
been weakened by friction caused by chafing 
at high tensions that were triggered by the 
mooring system's reaction to the vessel's 
motions in shallow waters (see Figure 1). 

Because the FPSO deck and topsides 
arrangements were not originally designed 
to accommodate chain replacement opera- 
tions, it was difficult to maneuver the 
FPSO's old and new chain and successfully 
transfer it to and from the anchor handler 
vessel (AHV) in the field. Through detailed 
and complex rigging, long sections of chain 
were transferred from the FPSO's crane- 
lay-down-area to the foredeck. This had to 
be accomplished while adhering to safety 
standards set by the client, InterMoor's 
engineers and installation crews prior to the 
start of the work. 

It also was necessary to separate two of 
the FPSO's original mooring lines, which 
had previously been crossed and hooked 
up by a different contractor to the wrong 


fairleads during the FPSO's original installa- 
tion campaign (see Figure 2). After careful 
inspection, the crossing pattern of the moor- 
ing lines was defined and the mooring lines 
were uncrossed while new top chains were 
installed. 


Case No. 3: Life extension 

The third example encompasses more than 
just repair and maintenance. The ultimate goal 
was to extend the life of the mooring system 
within class standards and maintain approval 
for the upgraded design. The original contract 
covered replacing old mooring chains and wire 
ropes for eight of the 12 mooring lines along 
with the installation of two drag anchors on an 
FPSO that was already in service with years of 
production still possible. 

The engineering work began in October 
2014 and the installation was completed in 
March 2015. As the work progressed, the 
existing components of the mooring lines 
were thoroughly inspected as they were 
being disconnected to determine which por- 
tions required replacement with new chain 
and connectors. During the operation, the 
scope of work was also extended to replace 
an additional compromised mooring line. 
Documentation was vital to the installation to 
ensure the client and regulatory agencies had 
accurate, as-built information for the upgraded 
mooring system. The project was finalized 
with all documentation delivered in April 2015. 


Mooring Integrity Management 

Each of the above three projects 
demonstrates a different aspect of MIM in 
practice: 


* The sudden and unexpected failure that 
occurs without symptomatic indications 
and requires investigation, inspection, 
and repair. 


* The observed deterioration of com- 
ponents, which can be measured and 
evaluated prior to replacement, and 
subsequently needs to be replaced or 
repaired. 


* The continued inspection of subsea 
components over the facility's life cycle, 
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Figure 2: The issue of 


crossed mooring lines can 
be a design issue, but it ulti- 
mately has to resolved as a 
maintenance issue. 
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the collection and 
recording of the 
component condi- 
tion in-situ, and the 
needs evaluation 
for replacement of 
prolonged service 
beyond the original 
design life. 


The first example 
involving bottom 
chain illustrates 
a manufacturing 
problem. The early 
failures in mooring 
systems that have 
been observed can 
be a result of a man- 
ufacturing defects 
not caught during 
production. 

Because these 
products are used in 
more extreme condi- 
tions, inspection and 
testing programs 
require heightened 
consideration and 
diligence. It can be 
an issue for newer 
steel mills to quench 
and temper steel 
to achieve specific 
properties. These 
processes need 
to be monitored 
to assure the quality programs are rigidly 
enforced. 

The second example, the replacement of 
top chain was more predictable, as obser- 
vation was possible on a daily basis. There 
are practices to manage this type of wear 
such as mooring line adjustments to reposi- 
tion chain links at or near the chain stopper 
for example. However, this may also mean 
that the chain jacks and related equipment 
must be maintained to handle the chain 
at each stopper. While maintenance can 
result in additional operating expense, doing 
so makes it is possible to delay or avoid 
replacement costs. 
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In the third and most interesting case, the 
operator had inspection records and updated 
data from previous interventions. He was 
also informed and aware of the condition of 
the mooring system. That data enabled the 
operator to plan and budget for the neces- 
sary refurbishment and upgrades. Mid-water 
wire was replaced with chain to provide a 
robust design, while connectors that were 
commonly used at the time of the original 
installation were exchanged for more reli- 
able ones. 

United States Coast Guard (USCG) memo- 
randums issued on Jan. 19, 2016, provide 
guidance for structural integrity manage 
ment, which is applicable to the hulls o 
FPSs and includes mooring integrity evalua- 
tions, and for the data necessary for submis- 
sion and review, as it relates to floating facili- 
ties life extension. These memoranda provide 
a more definitive guidance in targeting the 
critical areas for inspection and increase the 
efficiency of the USCG in reviewing the cri- 
teria for compliance. 

MIM is practiced in a variety of ways. 
Methods range from the combination of 
rigorous quality control measures and predic- 
tive in-service assessments with planned 
and preemptive actions, to unexpected 
problems and emergency repairs. As the 
world's offshore production fleet ages and 
as additional offshore energy reserves come 
online, it is apparent that quality control and 
rigorous evaluations are beneficial, while 
older members of the fleet can directly ben- 
efit from mooring repair plans. It is also help- 
ful to know what regulatory agencies will 
require and recommend. 

Because mooring systems are robustly 
designed, at times having double redun- 
dancy, we often see them installed and then 
ignored. Mooring Integrity Management 
programs define the care, maintenance 
and actions needed to prevent and respond 
to mooring failures. In all cases, mooring 
design experts with offshore installation 
knowledge and experience are essential con- 
tributors to MIM in practice. OG 


Jim Macklin is the VP of Projects & Engineering, 
and Kent Longridge is the principal mooring engi- 
neer at InterMoor Inc. 
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The challenge of 
maintaining deepwater wells 


Technology changes improve process, add complexity. 


By Terry N. Gardner, PhD 
EKTInteractive Inc. 


IN DEPTH: 
PROBLEM: 


SOLUTION: 


a time when oil prices 
to fluctuate. 


you understand both the eco- 
nomic and technical aspects of 
deepwater drilling, especially at 


PWATER MAINTENANCE 


n the last 25 years there has been a rapid 

advance into deep and ultra-deep depths 

facilitated by the industry's development 

of new technologies. Such production is 

primarily from subsea wells; that is, wells 

completed on the seafloor. Today, operators 
are producing from almost 10,000-foot depths 
in the Gulf of Mexico. 

The technologies that make such an opera- 
tion technically feasible—and economical—are 
a huge leap from the offshore industry's early 
days 120 years ago when offshore drilling 
was done from piers connected to land. The 
fundamentals haven't changed much, but the 
technologies tied to the drilling function have 
improved dramatically over the years. 


Drilling fundamentals 

Drilling starts with a large 
diameter hole that is 

drilled until the formation 
at the well bottom is near 
collapse, or the drilling fluid 
starts leaking out. At that 
point, a string of pipe, called 
casing, is lowered into the 
hole and cement is forced 
from the bottom, up the 
annulus between the pipe 
and the rock. 

A smaller drill bit is then 
used to drill deeper from 
the bottom of the previous 
casing. This smaller hole 
is drilled as far a possible. 
Then another, still smaller 
casing, is lowered inside 
and cemented. This con- 
tinues until the reservoir is 
reached. For land and shal- 
low water wells, there are 
usually four or five casing 
strings. (See Figure 1). 


Su e 


continue 
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In deeper water, the number of casing 
strings may get up to nine or even more. 
When that happens, some of the casing 
strings start at the bottom of the last casing 
rather than from the top of the well. Shorter 
casing strings are called liners. The last casing 
string, the production casing, penetrates the 
reservoir. 

The next step is well completion. Part of 

the well completion operation is to perforate, 
or blast holes through the production casing. 
Fluids from the reservoir flow through these 
holes into the well. The perforation also pen- 
etrates out into the reservoir rock, creating 

cracks that serve as flow paths into the well. 

Prior to the perforation operation, a produc- 
tion tree, often called a "Christmas Tree,” 
is clamped to the wellhead at the top of 
the uppermost casing string. This creates a 
pressure-sealed path from the top of the well 
to the production zone at the bottom. The tree 
is generally rather complex but basically, it is 
an arrangement of ports and valves providing 
access into the well. 

The last string of pipe, the production tubing 
is then lowered through the tree all the way 
to the bottom, creating a flow path for produc- 
tion. It also creates an annulus, between the 
tubing and the production casing. Production 
comes up the tubing. Gas and other fluids 
can be pumped down the annulus for various 
purposes. Transfer of these fluids from the 
annulus into the tubing, or out into the reser 
voir, is controlled by valves that are part of the 
completion, as described next. 


Elements of a downhole completion 
The downhole completion generally refers to 
everything in the hole, below the production 
tree. The downhole configuration varies 
widely depending on temperature, pressure, 
oil viscosity, oil/gas/water ratios, number of 
production zones, etc. Following are just a few 


of the elements that might be in a downhole 
completion. 


• \Surface-controlled, subsurface safety 
valve (SCSSV): Usually a few hundred feet 
below the mudline, the valve is held open 
by hydraulic pressure from the surface. 
Loss of the hydraulic pressure, due to an 
accident for example, allows a spring to 
close the valve, shutting in the well com- 
pletely. 

• Sliding sleeve controls communication 
between the tubing and the annulus. It 
may be used to admit gas into the tubing 
to assist in lifting oil from the hole. 

e Formation isolation valve is used to shut 
off production from a production zone, for 
example when that zone begins producing 
water instead of oil. 

* Downhole gauges are electronic or fiber 
optic connected sensors that allow moni- 
toring of downhole pressure, temperature, 
flow rate, etc. 

* Gravel pack is intended to stop the flow of 
sand coming from the reservoir. Sand in 
the production stream damages pipe and 
equipment. 

e Submersible pump is hydraulically or elec- 
trically powered, adding pressure when 
the formation pressure is too low to push 
product to the surface. 


Need for well intervention 

Following drilling and completion, a 

production well comes on stream, that is it 
starts production. Ideally, production flows, 
undiminished for years. Of course, that never 
happens. Instead, production changes. Perhaps 
the water cut increases and oil production 
decreases or even stops. Perhaps pressure 

and flow rates decline faster than expected. 
Sand content in the flow may increase, eroding 
piping and pumps. In each case, a diagnosis 
must be carried out to determine the cause and 
possible actions that may restore production, or 
atleast maximize it. 

Whatever the action, it is called a workover 
or intervention. The simplest might be pumping 
acid into the reservoir to dissolve chemicals 
that are clogging the flow paths in the rock; 
or pumping high-pressure water to extend the 
cracks and increase the flow rate. But there 
is a myriad of other problems that can require 


TYPICAL SHALLOW WATER 
WELL SCHEMATIC 


Conductor casing 


Surface casing 


Intermediate casing 


Legend 
Production casing INN Steel casing or pipe 
Cement 


Figure 1:A shallow water 
intervention—sand, scale or wax collecting in well schematic. All images 
the well; one of the many mechanical valves courtesy: EKTinteractive Inc. 
or gauges failing; tubing corroding and leaking; | 
etc. Some examples are given in Table 1. 

So what is required to perform a well inter- 
vention on land or shallow water? 

* Injection. The production tree on a land 
well sits out in the open at the end of 
an access road. It usually has a number 
of hand cranks for valves that shut in 
production and others for access to the 
annulus for pumping gas or fluids down 
the hole. 

For an injection intervention, a truck hooks 
up lines to the annulus port on the tree and 
pumps in the injection fluid. The fluid can be 
for stimulating the reservoir to increase pro- 
duction. It also might be an inhibitor to reduce 
corrosion of downhole components or of the 
tubing. Gas can be injected to mix with and 
lighten product in the well so it will flow faster. 

* Wireline: The next level of intervention is 
necessary when the problem is accumula- 
tion of sand, scale or wax. In such cases, 
lowering a tool on the end of a wire or 
electric line may solve the problem. The 
tool may be powered, like a mill grinder 
or pump. This is called a wireline work- 
over and utilizes a lubricator, a long tube 
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Subsea Well Centers 


Figure 2: An example of sub- 


sea completions. 


Umbilicals and Flowlines — 


ER MAINTENANC 


Tanker-Offloading 
Buoy 


through which the wire passes. The lubri- 
cator contains the well pressure, collect- 
ing the small amount of product that may 
flow past the wire. Wireline tools can do a 
range of repairs, including replacing some 
downhole components. A wireline work- 
over would be categorized as light. 

Coiled tubing: Well problems often cannot 
be solved without circulation to remove 
unwanted fluids or contaminants. A means 
of quickly creating a flow path to the well 
bottom is called coiled tubing. Coiled tubing 
is continuous metal pipe, between 1-/в and 
1-1р in. in diameter that is wrapped around 
a large reel. An injector straightens and 
pushes the small tubing into the well, inside 
the production tubing. The coiled tubing 
reel, injector, pump and controls together 
comprise a coiled tubing unit. They exist in a 
wide range of sizes and capabilities to meet 
a range of needs including pumping stimu- 
ants, cement, anti-corrosion material, etc. 
Workover rig: Some problems are beyond 
the capabilities of wireline and coiled tub- 
ing. For example, corroded tubing must 
sometimes be pulled out of the hole and 
replaced. In that case, a workover rig, simi- 
ar to the original drilling rig but smaller, is 
required. It removes part of the tree and 
replaces it with a workover BOP To accom- 
plish this, the well is filled with kill weight 
fluid, fluid so heavy that it balances the 
formation pressure at the bottom of the 
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hole preventing product influx. The rig then 
pulls out the tubing and runs in a new one. 
Depending on completion design, a work- 
over rig may also be required to replace 
some of the downhole components. An 
operation requiring a workover rig would be 
categorized as heavy. 


Offshore platforms 

Wells on shallow water platforms, that is in 
water depths to about 1,000 feet, are very 
similar to land wells. 

The platforms stand on the seafloor and 
don't move. The production wells are inside 
conductors that extend from the seafloor up to 
the platform deck. A conductor is basically an 
extension of the well bore from the seafloor to 
the platform deck. Conductors are stabilized by 
the platform structure. Each well has a produc- 
tion tree on the deck, much like on land. 

One difference is that offshore, the trees 
are closely spaced to minimize the required 
platform size. The drilling derrick and the work- 
over derrick are supported on a deck above the 
trees. To drill or perform a workover, the derrick 
is skidded over the particular well slot. Since 
platforms are expensive to build and install, 
each one produces from a large underground 
area. This is achieved by directional drilling and 
extended reach. 

Well maintenance is relatively efficient on an 
offshore platform. A workover rig is generally 
kept on the platform, readily available as need- 
ed. There may also be a coiled tubing unit. 

As offshore reservoirs were discovered in 
water depths beyond those feasible for bot- 
om founded platforms, floating platforms 
were developed. There have been two types 
hat accommodate surface production trees, 
he tension leg platform, (TLP), and the spar. 
Both have been used extensively in the Gulf of 
Mexico. TLPs are economically limited to about 
4,500 feet of water. Spars have been chosen 
for fields over a range of water depths extend- 
ing to 8,300 feet. Both concepts were devel- 
oped to have minimal heave or vertical motion. 

Low vertical motion permits use of well 
conductors, now called production risers, that 
extend up from each well at the seafloor to a 
tree on the platform deck. These risers resem- 
ble conductors on bottom-founded platforms. 
But instead of being rigidly attached to the plat- 


Table 1: Categories and Examples of Well Intervention Operations 
Heavy 
failure 


form, risers are held up by Light | | Medium 
hydraulic-pneumatic tension- "Poe hole surveys/logging | * Casing leak repairs 
ers that accommodate the * Fluid displacement Fishing 


small amount of platform 
heave. With the production 
trees on the platform deck, 
drilling and workover opera- 
tions on TLPs and Spars are 
little different from bottom- 
founded platforms. 


* Perforating 
© Re-perforating 
Sand washing 


* Stimulation 


+ Zonal isolation 


Subsea completions 
TLPs and Spars are expensive, requiring large 
fields to be economical. They also have very little 
storage capacity, necessitating pipelines and 
reliable shuttle tanker visits for export. Small and 
remote deepwater development opportunities 
often do not economically support construction 
of a TLP or Spar. 

In the mid-eighties, some smaller companies 
started to try a new development concept 
with subsea completions: Floating Production 
Storage and Offloading (FPSO) units. The kind 
of FPSOs shown in Figure 2 have storage but 
no drilling or workover capability. Most of the 
FPSO developments were based on converted 
tankers making the them fast and cheap to get 
on stream. The production wells are completed 
on the seafloor with, as they were originally 
called, wet trees. Flowlines on the seafloor con- 
nect the trees to risers that bring product up to 
the FPSO. 

Some of the subsea developments were 
tiebacks to existing platforms. Small fields that 
could not support the cost of a new platform 
could be developed subsea if they were within 
30 or 40 miles, or more. One deepwater, sub- 
sea gas field tieback is 90 miles from its shal- 
low water platform. 

Maintenance of the seafloor equipment 
depends on access with remotely operated 
vehicles, ROVs. The subsea trees are designed 
in conjunction with ROV tools that facilitate 
removal and replacement of critical compo- 
nents. 

Drilling and maintenance of subsea wells 
is performed by a mobile offshore drilling 
unit (MODU). The MODUS also can do the 
downhole maintenance or well intervention. 
However, this is expensive due to high MODU 
day rates. Because of the new subsea technol- 
ogy and the high well maintenance cost, major 
oil companies were leery of the FPSO/subsea 


- Gas lift valve repair 


: Setting/pulling tubing plugs 


* Paraffin, asphaltenes, hydrates 


* Tubing packe! 
* Electric submi 


* Horizontal wel 


* Plugging abandoned well 
 Remedial cementing 

Sand control/grovel packing 
* SCSSV failure 

* Water shut-offs 


completion approach. The early FPSO and 
subsea developments were mostly by indepen- 
dents. 

Between 1990 and 2010, there was a dra- 
matic increase in the number of subsea devel- 
opments. Project economics was the driver. 
Reservoirs being discovered in deep and ultra- 
deep water were very large and very prolific, 
meaning that individual wells were highly pro- 
ductive. In addition, subsea manufacturers and 
the service companies saw opportunity and 
began to invest heavily in new technology. 

Subsea equipment suppliers advanced their 
tree designs to incorporate greater ROV ser- 
viceability. They also put computers in trees, 
greatly expanding control and monitoring from 
(sometimes very) remote operators. 

Offshore service boat operators started to 
develop specialized, single hull vessels with 
increased well service capabilities. This began 
to bring down the cost of well intervention over 
use of MODUs. 

A parallel advance occurred in subsea umbili- 
cals, which is the communication link between 
the platform and the subsea equipment. It 
comprises a bundle of conduits carrying elec- 
tronic data, electrical and hydraulic power 
and fluids for reservoir stimulation, corrosion 
inhibition, gas lift, etc. Each umbilical is custom- 
designed for the cluster of wells it serves. A 
router on the seafloor at the end of the umbili- 
cal distributes the contents to the individual 
trees, or clusters of trees. 

With these technology advances, major oper- 
ators gained confidence that they would be 
able to monitor and maintain subsea installa- 
tions without costly interruptions in production. 


Subsea intervention 
The requirements for intervention in subsea 
wells are basically the same as described 


rsible pump replacement 
sand control 


* Well completion change out 
* Re-drilling side tracks 


* Subsea tree change out 
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above for land and shallow water wells. The 
challenge is doing it under thousands of 

feet of water. The newest MODUS that drill 
and complete deepwater, subsea wells are 
also equipped to perform the entire range of 
workovers from wireline to full bore repairs like 
tubing replacement. Over recent years, many 
of those capabilities have become available on 
smaller boats. 

Like deepwater MODUS, all the new inter 
vention boats have the capability to hold 
location above a well by dynamic positioning. 
That means they have computercontrolled 
thrusters that automatically resist the varying 
environmental forces. 

The basic capability of intervention boats is 
wireline. A wireline system can land a pres- 
sure control package and lubricator on top 
of the subsea tree. Tools contained in the 
package are lowered into the well to perform 
many of the operations listed in the table. 
The capabilities often include motors driving 
pumps or mills. There may also be sensors 
on the tool providing real-time measurements 
to the operator. 

Some wireline units are relatively light and 
compact. Recently, mobile wireline units 
have been developed that can be temporarily 
placed on general-purpose service boats of 
opportunity. This innovation enhances light 
intervention availability and reduces cost. 

The next level of capability is a coiled tub- 
ing unit (CTU). The CTU requires a pressure 
control package that incorporates a subsea 
injector to push the tubing into the well. 
Fluids, including kill fluid or cement, can then 
be pumped into the well where needed. This 
capability is currently limited due to the high 
weight of tubing needed to reach deepwater 
wells. 

Other problems are fatigue sensitivity of 
the metal tubing and flow rate limitations 
due to the small diameter. A promising new 
development uses a 3-inch carbon fiber rein- 
forced pipe that is about neutrally buoyant. 

It has better fatigue resistance than metal 
coiled tubing and permits higher flow rates. 

A few of the larger intervention vessels 
can deploy a small, workover riser through 
which the coiled tubing is inserted. The annu- 
lus between the tubing and the riser permits 
return circulation from the well. Many more 
operations are possible when there is return 


28 - APRIL 2016 OIL&GAS ENGINEERING 


flow. For example, some CTUs can drill small, 
openhole sidetracks into new areas of the 
reservoir. 

The heavy intervention operations in Table 
1 usually require mobilization of a MODU. 
Such a vessel would have the capability of 
landing a workover BOP on top of the sub- 
sea tree for repairs such as replacing major 
downhole components including the tubing 
or submersible pump. Other capabilities 
include drilling, casing and completing a side- 
track into a new part of the reservoir, or even 
removing and retrieving the tree for major 
repairs. 


Subsea intervention economics 

By the end of 2014, there were more than 
5,000 subsea wells on stream in four major 
areas—the North Sea, West Africa, Brazil 

and the Gulf of Mexico. There still are only 

a limited number of intervention vessels to 
service them, although this market has been 
attracting many new players and considerable 
investment. 

But subsea well operators are faced with 
a tight intervention vessel market or use of 
expensive MODUs. The consequential lower 
intervention frequency on subsea wells 
means that reservoir depletion is less than 
on offshore platform and land fields where 
well stimulation is more routine. Until the 
drop in crude oil prices, the large reservoirs 
and high well productivity of deepwater fields 
have kept their economics attractive. 

The full effect of cheap oil on deepwater 
production is yet to be seen. Operators are 
cutting capital investment but remain com- 
mitted to replacing production. One analysis 
suggests that the cost of adding recoverable 
reserves by intervention in producing fields is 
cheaper than by development of new fields. 
Further, it is likely that drilling companies 
with idle MODUs will offer them at com- 
petitive prices for intervention work, further 
enhancing intervention economics. OG 


Terry N. Gardner, PhD, a senior associate with 
EKTInteractive Inc. in Houston, is a mechanical 
engineer who spent over 35 years with Exxon and 
BP working to advance deepwater arilling and pro- 
duction technology. He received a PhD from UCLA 
and an MS and BME from Cornell University in 
Engineering Mechanics. 


Competitor 
SNR 


The ECLIPSE Model 706 transmitter has 
a signal-to-noise ratio nearly 3 times 
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ENVIRONMENTS 


hile technology is helping 

improve the accuracy of data 

and the access to informa- 

tion on subsea and offshore 

systems, the evolution of 

maintenance and monitoring 
still but bridge a gap in training and data man- 
agement. Per Erik Holsten, managing director 
of bottom up (BU) oil, gas, and chemicals for 
ABB in Oslo, Norway, talked but the shift in 
technology and culture needed to take advan- 
tage of the data. 


Oil & Gas Engineering: What are the 
unique and often overlooked challenges 
in oil and gas monitoring of subsea and 
unmanned platforms? 


HOLSTEN: There are some unique chal- 
lenges when monitoring unmanned platforms 
and remote assets. When there is no on-site 
manning, this can potentially lead to a longer 
response time to resolve issues. This makes 
providing early warning on emerging faults 
and prompt advice on actionable insights even 
more important. 


As well as providing timely input, the advice 
that monitoring systems give, for example on 
suggested actions, needs to be adapted to 
an unmanned facility. In this situation, putting 
monitoring data into context and ensuring it is 
structured is critical, as accurate and early diag- 
nostics from a remote location requires more 
data than if on-site resources are able to assist. 


One area that may be underestimated is 

the cultural shift required to move away from 
traditional "run to failure" maintenance regimes 
to preventive maintenance and a step further 
to predictive maintenance regimes. Predictive 
maintenance is designed to assess the condi- 
tion of in-service equipment and therefore to 
be able to predict when maintenance should 
be performed. This can result in savings over 
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Access То data in subsea 
environments on the increase 


routine or time-based preventive maintenance 
as tasks are performed only when warranted. 


Another area is ensuring that preventive 
maintenance plans are already considered in 
the design and engineering phase to enable 
the implementation of modern condition moni- 
toring systems, supported by risk assessments 
and operational changes to utilize the full 
potential of the technology. 


OGE: /n an era of sharply lower oil prices 
at the wellhead, how are your customers 
adapting their processes to be more effi- 
cient? 


HOLSTEN: Already we see our customers 
adapting their processes and deploying technol- 
ogies in ways that are dramatically improving 
safety, uptime and their return on investment. 


The target is Lean operations where inte- 
grated systems, a collaborative environment 
and insights from real-time data allow for auto- 
mation of routine tasks and fewer operators at 
a facility, with more remote support and opera- 
tion. This leads to higher safety and productivity 
with lower manning, reduced travel and expo- 
sure to hazardous environments while at the 
same time optimizing production, facilitating 
decision-making and improving planning for our 
customers. 


We see a trend toward higher levels of stan- 
dardization in our customers' processes and 
operations. This improves their capital productivity 
by making it easier for companies in the value 
chain to collaborate and eliminate wasteful prac- 
tices. It requires that customers, contractors and 
suppliers work closely together as an integrated 
team and learn from each other. Industrialized 
delivery of a supplier's standard solution and early 
involvement (in the process) have the potential 
to save cost and time in projects, thereby further 
increasing their competitiveness. 


OGE: /s there a greater emphasis on pre- 
ventive maintenance today than even two 
years ago, or is there simply more impor- 
tance on the topic given the price issues? 


HOLSTEN: The emphasis on preventive 
maintenance and predictive maintenance has 
been growing for the last few years. This is in 
response to three main challenges in the indus- 
try: an aging workforce; availability and retention 
of skilled workers; and the pressure to cut oper 
ating costs. 


It has been recognized for several years 
that the oil and gas industry is facing a steep 
demographic challenge with an aging workforce. 
This can lead to knowledge and skills gaps that 
can threaten operations. Automation can help 
mitigate the effects of what is referred to as the 
"great crew change.” 


The oil and gas industry may not have felt the 
full effect of this phenomenon but a shortage 
of qualified operators, and the cost of deploying 
operators in the field, is increasing the demand 
for services like remote operations, predictive 
maintenance, cloud computing, concurrent engi- 
neering and others that can be addressed by 
automation. 


With the oil price development placing 
renewed focus on operational effectiveness and 
cost reduction, attracting and retaining a highly 
skilled talent pool will be central to unlocking the 
sector's ability to deliver sustainable value. 


OGE: What's changing on the technology 
side that allows for better and more accurate 
remote monitoring than before? 


HOLSTEN: The oil and gas industry is being 
transformed by the emerging digital ecosystem 
of the Industrial Internet of Things (ПоТ). Here, 
the drivers are the increased availability of data, 
ubiquitous connectivity between and among 
machines and people, and the exponential 
growth in processing power. 


Thanks to these developments, machines can 
be fitted with low-cost sensors, which track and 
monitor their performance, health, and behavior 
through every stage of their life cycle. Software 
allows us to combine data from instruments and 
sensors, connecting real-time information on an 


industrial process in a userfriendly way so that 
routine tasks can be automated. 


Having access to this information is already 
boosting productivity and efficiency of operations 
and assets, for instance by enabling automated 
interventions before a service interruption. 


The convergence of information technology 
and operational technology has also played an 
important role in the transition towards fully inte- 
grated and collaborative operations. This brings 
a holistic and collaborative view on all aspects 
of operations—so that it is possible to optimize 
systems of systems, rather than focusing on indi- 
vidual pieces of equipment. Having a big picture 
overview is very important. Standard interfaces 
such as IEC 61850 are also providing improved 
integration opportunities. 


OGE: How are customers taking advantage 
of the new technology around IloT, and what 
technologies should they be looking to adopt in 
the near future? 


HOLSTEN: When it comes to customers and 
ШОТ, our customers’ focus is on being able to work 
safer, smarter and more efficiently. 


For example, ABB is supporting our customers 
are working with smart maintenance schedules 
and predictive maintenance to get the most out of 
their assets. Oil and gas operators are aiming to be 
more competitive by automating routine tasks and 
facilitating decision-making so that workers can 
focus on the highest value work for their skills. 


They want to easily be able to integrate intel- 
ligence, workflows and people by embedding 
knowledge in systems so that they can collabo- 
rate cross-domain and centralize experts оп-апа 
instead of offshore. In the future, we expect 
Services to become more advanced through 
use of data analytics. Analytics solutions in the 
ШОТ are providing new opportunities to optimize 
operations. 


As mentioned earlier, this will support a shift 
from periodic maintenance to predictive mainte- 
nance and asset programs based on total cost 
of ownership (TCO) evaluations. We also see 
opportunities for fleet management solutions to 
reduce maintenance costs without higher risk 
exposure. OG 


‘Oil and gas 
operators 
are aiming 
to be more 
competitive by 
automating 
routine tasks 
and facilitating 
decision-making 
so that workers 
can focus on 
the highest 
value work for 
their skills.” 


Per Erik Holsten, 
ABB 
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Offshore production: 
It's expensive and difficult 


Current poor market conditions notwithstanding, oil and gas produced from increasingly 
deep water will be critical in the long term. 


By Peter Welander 


Fourth in 
a series 


ffshore oil and gas produc- 

tion has an interesting past, 

it undeniably has a future, but 

its current state of being isn't 

so hot. Of course, upstream 

production, in general, is suf- 
fering terribly, and offshore producers and 
drillers are among the worst off. Why? 
Offshore production is expensive and dif- 
ficult; two things that don't work well in a 
world of $40-per-barrel oil. In the future, 
offshore production will be more expen- 
sive and more difficult to find, extract and 
process, but that's where some of the 
largest oil and gas deposits are waiting. As 
has been said in this article series before, 
all the easy deposits have already been 
exploited. Oil companies must look down 
the road in the short and long term and 
determine where the next barrel will come 
from, and increasingly, that barrel will 
come from somewhere covered by water. 

The aforementioned water is getting 
deeper. While the vast majority of active 
offshore platforms are in less than 200 m 
of water, the vast majority of active leases 
are in 1,000 m and deeper. Brazil's Santos 
Basin fields are already producing, even 
though they are under 2,000 m of water 
and another 5,000 m of rock and salt. That 
is not an easy field to exploit, and that oil 
does not come cheaply, but recoverable 
reserves from these deposits are estimat- 
ed around 7.5 billion barrels. Such numbers 
are hard to ignore. 

Offshore drilling and production has 
many challenges, and those following the 
industry have seen stories about compa- 
nies struggling with equipment and nature. 
France's Total has had its problems trying 
to drill new wells off of South Africa and 
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super-major Shell is struggling with storms 
in the Arctic. The elements do not always 
cooperate. Even sites that have been pro- 
ducing for years are having a hard time. 

In May 2015, The Economist published a 
story asking if the inefficiencies built into 
British platforms in the North Sea have 
doomed them from ever operating profit- 
ably again. It stated: "Operating expen- 
ditures in North Sea oil have doubled in 
15 years. Only a fifth of that increase, at 
most, is because of increased activity. The 
biggest reason is inflated costs, reckon 
consultants at McKinsey, followed by pure 
inefficiency, such as needlessly high stan- 
dards and complexity." 


Reduce costs, but how? 

There is still much to learn about reducing 
costs. "It's like where shale was 10 years 
ago, said Randy Miller, vertical marketing 
director for gas for Honeywell Process 
Solutions. "We know where the oil is. 
We know how to get it. But we have to 
start employing great ideas, and then 
move through multiple iterations, to make 
it more cost effective and technically 
effective." 

As Miller points out, shale producers 
developed new technologies to reduce 
drilling costs drastically in a few years. 
While offshore producers have not been 
standing still, more effort has been 
directed toward the needs of working in 
more extreme environments than reducing 
costs. And as The Economist explained, 
the price of oil was high enough for 
enough years to cover the inefficiencies. 
The answer now has to be a multi-prong 
effort of using technical advances to sup- 
port lower costs, as has been the case 


Image courtesy: Oil & Gas 


Engineering 


with shale production. 
The higher degree 

of complexity with 
offshore production 
provides more areas to 
look for savings. 


Reducing the little 
remaining fat 
Some answers will be 
technical, but others 
will relate to adopting 
"lean" production 
techniques from other 
industries that have 
had to work within 
highly competitive 
environments for far 
longer than oil and gas 
operations in the North 
Sea. Producers and oil 
exploration companies 
in the Gulf of Mexico generally 
operate with a high degree of 
efficiency, although current prices 
have squeezed profits out of 
even the best. Safety—both for 
people on the platform and the 
environment—cannot be sacrificed, 
which means there are points 
where costs can no longer be cut. 
"Hundred-dollar oil facilitated a 
great economic environment across 
the industry because all oil and gas 
companies were making money,” 
said Steve Campbell, deep-water 
business development manager for 
Yokogawa. "Deep-water operators 
were not questioning vendors in 
the same way they are now with 
$40 oil. They're applying greater 
scrutiny on several metrics: overall 
general efficiencies, value-added 
work opportunities, and creative 
ways to lower cost and maximize 
value while margins remain tight. 
We're working directly with these 
producers to extend their control 
system life and exercise creative 
ways of formulating new solutions 
to help them gain a competitive 
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— 


When your 
applications demand 
zero leakage & high 
cycle life seals in the 
most demanding 
environment. 


Welded Bellows Provide 
Zero Leakage Dynamic Seal 
High Cycle Life 
Superior Reliability 
Operation in Extreme Environments 
Stainless Steel or High Nickel Alloys 


Applications Include 


Compensators, Seals, 
Accumulators and 
Automatic Thermal Valves 


Subsea 
Compensator 


Subsea Junction Box 
% Assembly with Integral 
Bellows Compensator 
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For Engineered Solutions to 
help improve your well production 
www.metalbellows.com 


senior 


Aerospace 


Metal Bellows 
Senior Operations LLC 


‘it is difficult to imagine a more compelling argument 


for predictive and proactive maintenance 


edge for positioning when the market 
becomes healthy again.” 


Automation: Help and hindrance 
Offshore production operations 

have long had a reputation for using 
automation and control systems 

that don't integrate easily. For a 
variety of reasons, the hardware 

on most platforms comes from an 
assortment of providers that use lots of 
independently-functioning controllers. 
This is certainly not unknown among 
land-based facilities, but on platforms, 
it reaches higher levels. 

“Offshore puts everything in mod- 
ules that are constructed in different 
places across the globe,” Campbell 
said. “Many times, each module is 
equipped with its own logic solver, and 
those things are all brought together in 
a shipyard where everything is assem- 
bled and the home runs are brought 
back to the distributed control system 
(DCS). In many cases, the DCS is 
essentially a dashboard, and the heart 
and soul of the process is distributed 
across programmable logic control- 
lers (PLCs) in the modules. PLCs are 
capable of executing this strategy, but 
companies are realizing the value of a 
more integrated strategy as used in the 
downstream community.” 

Campbell added that companies 
would have seen that discussion pri- 
marily as a technical matter when oil 
prices were higher, but they now see 
cost saving aspects to the decision. 
Integration, when deployed well, can 
reduce costs and in this environment, 
but there is also a reliability element. 
“With large oil and gas companies, 
these decisions are being made at a 
high level with a global perspective 
of how to manage their automation 
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kit" he said. "They tell us that from a 
longevity and fleet management stand- 
point, we need to eliminate multiple 
points of failure. If we can capture 
everything in one automation platform, 
risk is reduced and we can achieve 
lower system costs." 


Find common communication 
Making these platforms communicate 
with each other easily is a challenge, 
and the first step is finding a common 
communication protocol. Sometimes 
that means going back to an old but 
reliable approach. "In the offshore 
industry, we find that most applications 
use Modbus TCP and Modbus 

RTU,” said Ben Trombatore, recently 
retired project manager for Wood 
Group Mustang. "Modbus has been 
around a long time, and it is a robust, 
deterministic communication protocol 
offered by many instrument and 
equipment suppliers in their standard 
offerings. Still, using Modbus efficiently 
requires more attention to setting 

up the data maps and associated 
transfer files. The advantages of 

data packing reduces the number of 
read and write commands, allows 
better organization to streamline data 
transfer, and allows the user to move 
more data with minimum bandwidth. 
If this is overlooked, it can quickly 
slow the response and refresh times 
of the control system if a number of 
these interfaces are being handled 
simultaneously" 


The equipment doesn't help 
Traditionally, offshore fields bring 
connections from various wellheads 
to one common platform where oil, 
gas, and, water are separated. All 
that equipment must be supported on 


Canary Labs 
World-Class Historian & Trending Solutions 
the platform and people have to be there to maintain 814.793.3770 | canarylabs.com 
it. Such an approach makes for a large and complex 
platform, but all the equipment is where it can be 
reached and serviced. The amount of equipment 

on the sea floor is minimized. This approach also 
involves pumping a lot of water to the platform, 

which has no value. More recent developments tie 

the wellheads together on the sea floor and move the 
initial Separation process down there as well. All that 
equipment can now be taken off the platform, and the 
gas and oil streams arrive already separated without 
pumping up any water. 

Companies developing this technology talk about a 
future where all equipment can be installed on the sea 
floor without the need for platforms at all. Everything 
will be controlled from land-based facilities. There 
will need to be visits by technicians for maintenance, 
but nobody has to spend months at a time living on a 
dangerous platform. Production companies can avoid 
associated costs and risks to be able to produce in bad Canary is a world-class leader in process 
weather. data historian and visualization software 

This is an appealing picture. However this advantage for the Oil & Gas Industry. We give you the 
comes with two major concerns. First, so much equip- confidence to improve your operation. 


2 WAYS TO GAIN 
CANARY 
CONFIDENCE. 


ment is installed on the sea floor where access is a 
problem. If a pressure sensor fails, now what? How 
does a maintenance technician change it when it is 
below a few hundred or thousands of meters of water? 
Divers might be able to reach the skid depending on 
the depth. Another choice is a remotely operated vehi- 
cle that can go down and repair the problem devices. 
Neither of these options are inexpensive, but they're 
better than the third alternative, which is pulling up the 
skid. 

Undersea skid builders say they are doing much to 
improve the instrumentation and modularize equipment 
to make it maintenance-friendly, relatively speaking, 
even under 1,000 m of water. The control systems run- 
ning these installations use highly-sophisticated diag- 
nostic platforms to ensure failures are infrequent, and 
those that do happen provide warnings. It is difficult to 
imagine a more compelling argument for predictive and 
proactive maintenance. 

Another concern is integration. Connecting the sea 
floor system to the topside platform installation has 
to span a communication barrier as great as the water 
itself. As mentioned earlier, integration among dispa- 
rate modules in the production chain is a particular 
problem with offshore installations. This sea floor to 
topside connection represents the most significant dis- 
connect. 

FMC is the largest player in the subsea equipment 
segment of the industry, and it created a communica- 
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Canary Data Historian 

Acquire, store and access large 
volumes 

of data easily from a single location 
and without additional hardware. 
Download your free white paper at 
canarylabs.com. 
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Empower your operators, 
engineers and managers with the 
ability to view real-time and 
historical process or plant data 
Try it for free at canarylabs.com. 
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THE HOTTEST 


NAME IN TEMPERATURE SENSORS. 


Pyromation. For decades, we've been custom 
designing and manufacturing temperature 
sensors for the oil & gas industry. And we 
can tackle any challenge you send our 
way. Quickly. Cost-effectively. And with 
the kind of no-excuses service that 
keeps our customers coming back. 
At Pyromation, we offer: 


/ A comprehensive product line 
/ Industry certifications 
(FM, CSA, ATEX, IECex) 
и Custom designs to meet your specs 
и Fast delivery (same-day 
shipments available) 
й Sales & engineering expertise 


Call or visit our website 

and see why, when it comes 
to temperature sensors, one 
name is beyond measure. 
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tion protocol, FMC-722, designed specifically for its 
subsea skids. Vendors working on the topside, includ- 
ing ABB, Emerson, Honeywell, Kongsberg, Siemens, 
Yokogawa, and perhaps others, accepted this situation 
and used this protocol for the sake of expedience. 
However, others in the field were not so anxious to 
surrender that space and asked for standardization on 
a less proprietary protocol. 


Returning (hopefully) to better times 

When it comes to oil consumption, American 
consumers are notoriously fickle. While high gasoline 
prices made the huge SUVs of the early 2000s less 
practical, large vehicles are back again in 2015 with 
full-size pickup trucks leading automotive sales. Will 
increased production, to fill those big tanks, bring 
back better times? And what will happen as prices 
recover? 

"We've been in this constraint for about a year,” 
said Randy. "Offshore projects in the North Sea or in 
the deep water off the coast of Brazil are multibillion- 
dollar investments and those take a long period of 
good margins to justify. This project has been halted, 
and we're going to need some period of oil price 
recovery before investment comes 
back to that area. The capital side 
has been affected much more 
deeply than the operations side. 

"As prices recover, producers 
are going to be looking at return 
on investment in a shorter time 
frame,” Miller said.” So whether 
it's onshore or offshore, invest- 
ment has to be paid back in a 
shorter time frame, even if it isn't 
the larger fields that have a larger 
payback. Projects that generate 
cash flow are the projects that 
come back the earliest. Once we 
have a longer period of price stabil- 
ity, the bigger programs that have 
a bigger payback over the longer 
period of time start to return. We 
need a long period of price stabil- 
ity for these projects to come back 
like they were a couple of years 
ago. But without a major shock to 
the supply side, we're probably 
going to be below $100 for the 
next few years.” Сб 


mation: 


beyond measure 


Peter Welander is a contributing content 
specialist for Oil & Gas Engineering. 
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Electric actuators 

The Series 92 electric actuators feature a die-cast aluminum alloy with a thermally bonded pow- 
dercoat. This combination NEMA Type 4X, 7 and 9 enclosure is bolted together in two sections 
by eight M8 hex head cap screws and fitted with an O-ring between the two halves, allowing the 
Series 92 to weather harsh and hazardous environments. It also features a permanently lubricated 
geartrain and hardened steel spur gears. Two end-of-travel limit switches are mechanically set via 
adjustable cams for open and close positions. Accessories such as 4 to 20 Ma positioners, single 
and double extra limit switches, heater and thermostat, and two-wire control relays are all avail- 
able factory installed and calibrated in the actuators. 


Asahi/America Inc. 


www.asahi-america.com 
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Drone imagery 


Aerial imagery and data capture via manned and unmanned aerial vehicles with computer vision 
algorithms can efficiently and effectively analyze and interpret such images and data. Drones-as-a- 
platform will become a fulcrum point for much larger disruptions in the energy industry and beyond. 
Applications include pipeline inspections, corrosion detection, leak detection, and environmental 


assessment. 
Panton Inc. 


www.pantoninc.com 
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Skidding system 

The 300- and 500-ton capacity hydraulically powered 
Hydra-Slide heavy track skidding systems are for mov- 
ing, loading, or unloading all types of heavy loads. The 
systems include 50 feet of double track and four skid 
shoes. The push cylinders and all connecting hardware 
come packed conveniently in a steel toolbox for stor 
age. The unique ratchet track design facilitates continu- 
ous movement and automatic resetting of push cylin- 
ders. Loads can be moved in either direction by simply 
repositioning the push cylinders. 

Lifting Gear Hire 


www.Igh-usa.com 


Input #112 at www.controleng.com/information 


Imager 

The compact oil-based (COI) mud micro-imager is a profile tool that 
delivers full-bore, high-definition images in wells drilled with oil-, 
diesel-, or synthetic-based muds. The diameter of the tool is 4.1-in., 
which enables deployment in a wide range of geometries including 
narrow, horizontal, and highly deviated wells. The COI features eight 
pads with 72 measurement electrodes that provide optimum cover- 
age. The images can be further enhanced through Reveal 360 image 
processing, which uses structural and textural information in the 
measured parts of the image to reconstruct gaps between pads. 


Weatherford 
www.weatherford.com 
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Pressure transducer 

The Hammer Union pressure trans- 
ducer is built to withstand the 
oughest conditions. It uses an 
NACE-compliant nickel alloy and use 
welded connections for the stron- 
gest vibration protection. It is rated 
or use in hazardous areas by ATEX, 
IECEx, and CSA. The Hammer Union 
is engineered with strategic holes in 
he frame so fluids and sediment can 
drain away, instead of collecting. 


Automation Products Group Inc. 


www.apgsensors.com 
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Subsea MUX pod control system 

The SeaPrime | Subsea MUX BOP Control System is fault-tolerant 
with the ability to re-configure hydraulic functions while remaining 
subsea, preventing costly stack pulls. Access to serviceable com- 
ponents is highly simplified, reducing the time for maintenance and 
repair. This new design offers three times more availability using just 
two pods. The SeaPrime | system can be configured for eight-cavity 
BOP stacks offering a solution for both 15 and 20k systems. 

GE Oil & Gas 


www.geoilandgas.com 
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HDE series connectors 


HDE Series connectors (Class 1 Div 1 Zone 1 Certified) feature a Zero-Dwell quick snap 
action (spring loaded) design that eliminates the possibility of a dangerous spark during 
engaging and disengaging. The design of the HDE series connectors allows the connec- 
tor to be mated/unmated while energized. In the event of a spark, an internal labyrinth 
flame path distributes and ME -— жи 
dissipates any ignition within =. " 
the connector. Reverse ser- L t 
vice provides flexibility: male J 
or female configurations 

are possible with the same 
hardware adding value for 
money. Inserts are available 
for both power and control 
service. 


Amphenol EEC Inc. 


www.elecquip.com 
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Drilling analytics 


By integrating seismic, geological, and engineering data, Seismic-Based Analytics 
workflow identifies the most prospective areas and zones for drilling down to the 
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enhances well planning and geosteering, and optimizes completion placements and 
frac design. The proprietary workflow is field-proven with projects in both conven- 


tional and unconventional reservoirs. 
Global Geophysical Services 
www.globalgeophysical.com/Analytics 


Input #115 at www.controleng.com/information 


40 - APRIL2016 OIL&GAS ENGINEERING 


101 BBI 


Enclosure 

The ARCA IEC non-metallic enclosure 
offers superior performance and security 
in harsh environments. Molded in robust 
---- polycarbonate 


stage level. This 
reduces risk, 


optimizes spend, ! : i it offers an 
and greatly І easy to install 
increases the affordable 
chance for every alternative to 
well and stage sheet steel 
to be successful. cabinets. It 

It helps identify ranges in size 
high-grade pro- from 200 by 


spective drilling 300 by 150 
я mm to 800 by 600 by 300 тт. ARCA 
IEC is UL listed NEMA 4X; IP 66; IK 10; 
EN/IEC 62208 and EN/IEC 61439-1-4. 
Fibox 

Fiboxusa.com 
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Mobile CRM program 


The upcoming release of the Mobile Customer 
Relationship Management (CRM) program will 
give sales people, customer service reps, and 
company executives who use the ERP system 
complete visibility of customer data from their 
smart phones, tablets and other mobile devices. 
It will enable Global 
Shop Solutions cus- 
tomers to remotely 
view sales orders, 
quotes, job status, 
contact informa- 

tion and other data 
required to provide 
fast, responsive cus- 
tomer service. They 
can also use the appli- 
cation to manage their 
own activities, includ- 
ing creating events 
with reminders, sub- 


GLOBAL SHOP 


Pumpoff video management 
SPIRIT GENESIS Go Live provides 
real-time, high-resolution video man- 
agement system for pumpoff control. 
The Intelligent Asset Manager for rod- 
pumped wells incorporates Go Live 
night vision, motion detection and 
pan-zoom remote camera control to 

let users see the exact well dynamics 
from anytime, anywhere. This real-time 
system allows the operator to man- 
age each pump by exception, enabling 
better decision-making, targeted 
responses and reduced maintenance. Environmental risks are decreased due 
to faster transmitted information to allow an immediate response. 


Dover Artificial Lift 


doverals.com 
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Telematics package 


The i3 GENSET telematics package has the ability to tap into both J1939 and 
Modbus to gather and analyze crucial information at the wellsite. The i3 net- 


mitting service ticket 
requests, and other 
internal tasks. With 
this flexible tool, users 
can create and manage sales goals for individu- 
als, teams, regions, or the company as a whole. 


Global Shop Solutions 


www.globalshopsolutions.com 
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work brings businesses into the Industrial 
Internet of Things (ПОТ) by enabling conver 
sations between equipment and people. 
Utilization reporting, historical data and 
maintenance planning are all instantly avail- 
able remotely using the i3 solution. 


PREVENT PRODUCTION LOSS 
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ZTR Control Systems 


www.ztr.com 
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U.S. a ‘swing producer іп 
balancing O&G market 


j Delayed 
projects should 
start to come 
back to the 
drawing board 
in 2017-2018, 
with spending 
rebounding 
in 2018-2020. 
However, 
recovery will be 
protracted! 


Oscar Abbink, 
IHS Research 


fter a volatile year in the oil and 

gas market, there are signs the 

industry is stabilizing, albeit at 

levels below where the market 

was in 2015. Oscar Abbink, senior 

rincipal researcher in the energy 

division at IHS Research, talked with Oil & Gas 
Engineering about the market's current state, 
and its future prospects: 


Oil & Gas Engineering: Assess our current 
global situation with oil and gas exploration 
and production (E&P). After a year of declin- 
ing oil prices, do you see an improvement 
for the oil and gas sector on the horizon? 


ABBINK: With 2016 a rebalancing year, oil 
prices will remain depressed. Even with the 
slow recovery from the sub-$30 nadir, prices 
are hovering around $40 a barrel as of mid- 
March 2016. These price levels continue to 
constrict oil companies’ investments, and have 
resulted in a 27% reduction in exploration and 
production (E&P) spending between 2014 and 
2015. 

There is little indication of an uptick in E&P 
investment in the short-term, with produc- 
ers focusing efforts on minimizing costs and 
maximizing production from existing wells. 
Combined with rig stacking, which is a result 
of excess capacity, the near term prospects 
remain negative. 

We do expect an upturn towards 2020 in 
line with improving oil prices. Delayed projects 
should start to come back to the drawing board 
in 2017-2018, with spending rebounding in 
2018-2020. However, recovery will be protract- 
ed, with E&P capital expenditure (CapEx) not 
expected to return to Its 2014 levels until 2019. 


OGE: Many factors appear to drive the 
oil price such as economics (supply and 
demand), politics, and speculation. Given that 
we think we can manage economics a bit bet- 
ter than the others, what does that mean for 
the near-term? 
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ABBINK: When OPEC announced that it 
would freeze its current rates of production and 
with Iran introducing about 400,000 barrels per 
day to the market by mid-2016, the market will 
be well-supplied in 2016. 

To balance the market, supply will need to 
come down and with no intervention from 
OPEC; it's basically up to U.S. production as a 
swing producer to reduce production. In fact, 
we estimate that at present levels of demand 
growth, which is forecast to weaken in 2016, 
(demand growth) need to nearly double to bring 
markets into balance. 

An area of additional concern in early 2016 is 
the greater fear of a global economic slowdown 
compared with a year ago. There are no signs 
of a global manufacturing upturn. Instead, many 
of the major economies, including China, Japan, 
much of Europe, and the U.S. are facing varied 
challenges. 


ОСЕ: All that being true, what's the long- 
term view? 


ABBINK: The energy mix will not change 
quickly, but lower costs for renewable energy 
combined with environmental concerns increase 
the likelihood of lowering the share of fossil 
fuels over time. Increasing deployment of cost- 
competitive non-fossil fuel energy supply and 
targeted government policies will be required 
if fossil fuels' share in the global energy mix is 
to fall. Fossil fuels have maintained a remark- 
ably stable share at around 8096 of the mix for 
several decades. The vast size of fossil fuel infra- 
structure in use today means the world will still 
consume fossil fuels in large quantities in 2040. 


OGE: What are the specific pressures on 
the offshore market? How are those pres- 
sures different than onshore drilling? 


ABBINK: Both our offshore and onshore cost 
indices are down, 1496 and 1296 respectively. 
The pressure on offshore drilling is significant. 
Offshore drilling is more expensive than onshore 


drilling, and offshore developments, particularly in 
the deepwater, require large capital investments. 

Onshore, the significant drop in activities in 
the North American unconventionals has led 
to a strong fall in demand for onshore drilling. 
Outside the U.S., the effect has been less dra- 
matic. 

In general, the industry is in a process of 
re-adjusting from growth to capital discipline. 
Whilst oil prices were high the industries 
emphasis was on expansions into new plays 
(such as arctic, deepwater etc.), large expan- 
sions of workforces, and easy access to borrow- 
ing. 

However, new oil prices introduce new priori- 
ties, with oil companies targetting efforts around 
workforce and project portfolio rationalization 
and reducing and more closely scrutinizing bud- 
gets, as companies operate in survival mode. 


ОСЕ: What’s one thing you think people 
overlook when they look at the oil and gas 
market? What's the one bit of advice you'd 
offer for these days? 


ABBINK: During times of high oil prices the 
focus has been on exploration and expansion 
of production. In a financially restricted environ- 
ment, companies are focusing on efficiency and 
cost reduction. 

One solution may be the introduction of digital 
technologies—upgrading facilities to include ele- 
ments of the digital oil field. This is a way of both 
significantly reducing costs quickly, and also setting 
up a company for success as oil prices recover. 

The introduction of solutions such as greater 
connectivity and advanced analytics, along with 
other technologies such as the introduction of 
drones (e.g. for flare stack maintenance) can 
help reduce operational expenditures overheads 
dramatically within a year or less, reduce energy 
wastage (and costs), and improve visibility and 
maintenance of asset performance. Designing 
with high levels of de-manning of facilities can 
bring down CapEx costs significantly. A focus 
on technology now promises benefits for future 
growth and profitability as well short-term survival. 
IHS has documented only sporadic cases in the 
past. Сб 
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Data Driven Oilfields: Challenges and Opportunities 


Leonie Harper | Project Director, Upstream Intelligence 


Upstream Intelligence recently conducted the Data Driven Oilfields: Challenges and Opportunities 
Survey to help gauge the prospects for digital oilfields technology in light of the current climate. 


At such a time it can be confusing for operators looking to understand what new technologies are 


worth investing in and what will deliver the rapid ROI they are currently seeking. It is also challenging 
for IT vendors and digital oilfield service companies to know where the best opportunities are for their 
businesses to progress. The survey aims to clear up some of this confusion. 


The results are in and we have put together an easy-to-digest infographic which has some very 
interesting results. The data driven oilfields infographic is complimentary and available to download. 


This infographic will provide you with exclusive Upstream Intelligence stats and insight including: 
e Are there opportunities for vendors in the digital oilfields market in 2016? Where? 

e In what team or discipline are operators planning on implementing more data and analytics? 

е What is seen as the greatest challenge in operating successful data driven oilfields? 


Do you agree with the findings of the survey? Contact lharper@upstreamintel.com to discuss your views. 


Data Driven Oilfields: 


Challenges and Opportunities 


Download the 
infographic here: 
http://bit.ly/1YvUD8K 


Upstream 


NTELLIGENCE 


Iharperaupstreamintel.com 
www.upstreamintel.com/data 
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Valve Interlocks - the alternative ——— 
option for the safe control of plant 
and equipment 


Martin West | Flow Control/Valve Interlock Market Expert 


Trapped Key and Valve Interlocks are manual items In addition 

that can be used for process safety control in the oil, illustrations are 

gas, petrochemical and other associated industries provided to 

with flow control processes. Being of lower cost than illustrate how more 

DCS or similar computer controlled systems they involved non-linear us 

are an economic manually operated alternative that key movement 

requires no power supplies to operate. systems can be engineered utilizing items such as 


Key Transfer Blocks and Nonlinear Transfer Units. 
This white paper provides details on 
the construction and 
operation of trapped 
key and valve 
interlocks as applied to 
equipment. Including the 
parameters required for 
correct operation of key 
interlocks for key operation, 
materials and specific operating 
characteristics with examples 
of actual interlock products and keys. The 
description and definitions of what constitutes 


Examples show different ways to approach a similar 
system for 'simple' control and how an 'involved' 
systems can be designed / engineered 
which completely controls the operation 
of all the valves, and any other moving 
equipment forcing the operator to follow 
the desired sequence of events. 


The final section of the paper is devoted to 
the essential record keeping and controls 
that should be maintained to ensure that 
the commitment to safe control of a system or 


an interlock system are also included. process is always maintained by all parties. 
From a simple two valve system to multi-valve Download the paper at: 
arrangements examples of typical operating logics www. kirkkey.com/#!whitepaperlanding/c26q 


are given for common standard systems used in 
plants and pipeline environments using both valve 
interlocks and trapped key interlock combinations. 
Brief descriptions other available products which 

can be incorporated into systems together with valve 
interlocks are given to assist engineers, process 
designs and safety personnel in examining the 
potential for the use of interlocks in any application. 
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WHAT'S NEXT: 
The next-generation 
work class ROV, eNovus. 
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As the trusted subsea connection specialist, we focus intently on the many challenges that global offshore 


operators face—from routine to extreme. To solve beyond the status quo, our newly advanced and environmentally 
friendly eNovus ROV provides a cleaner and more efficient approach to subsea operations. The result of this cost- 


effective, innovative solution is maximized power, efficiency, and configurability for our clients’ needs. 
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